INTRODUCTION {#sec1-1}
============

The Cardiovascular System is the most important system in the human body. The functions of the brain and other body system organs are strongly dependent on proper cardiac performance. Our daily life appropriately emphasizes the strong connections between the heart, emotional reactions and social functions. Therefore, the appearance of normal emotional reactions such as shock, fear, anger, sadness, and grief in response to the development of heart disease is not unexpected.[@ref1] Three decades ago, epidemiologists began to report strong associations between depression and cardiovascular disease, morbidity and mortality; though, this association was the subject of a lot of criticism.[@ref2] During the last decade, many large-scale well-designed controlled studies have identified depression as an important risk factor for both first myocardial infarction (MI) and cardiovascular mortality.[@ref3]--[@ref5] All clinical grades of depression even minor depression have been found to be associated with significantly increased risk of subsequent cardiovascular morbidity and mortality in patients with known Coronary Heart Disease (CHD).[@ref6]--[@ref14] The prevalence of major depression disorder (MDD) is estimated to be between 15% and 23% among patients with known CHD,[@ref9][@ref13][@ref15] though it is frequently underdiagnosed and undertreated.[@ref16][@ref17] Nevertheless, clinical depression has been recognized as an independent risk factor for the incidence of CHD for several decades (after the onset of clinical depression).[@ref18] The possible explanation of this association is the enhanced platelet activity in depressed patients. In the Sertraline Anti-Depressant Heart Attack Randomized Trial (SADHART) Platelet Substudy, the treatment with Sertraline (SSRI) was associated with substantial reduction of Platelet/Endothelial Activation, despite co-administration of widespread antiplatelet regimen including aspirin and Clopidogrel.[@ref19] In this study, our aim was to determine the frequency of clinical depression among patients who were admitted to Coronary Care Unit (CCU) with Acute Coronary Syndrome (ACS) in this part of the world with a different social and cultural environment.

OBJECTIVES {#sec1-2}
==========

The objectives of this study were to: (1) determine the frequency of clinical depression among patients admitted with ACS to the CCU at King Fahd Hospital of the University; (2) find any association between depression and the traditional risk factors for coronary artery disease (CAD) such as age, sex, diabetes mellitus, hypertension, smoking, dyslipidemia, and strong family history of coronary artery disease.

METHODOLOGY {#sec1-3}
===========

This was a prospective study conducted in King Fahd Hospital of the University (450-bed teaching hospital), Al Khobar, Eastern Province, Kingdom of Saudi Arabia (KSA), between July 2003 and February 2004.

Inclusion Criteria {#sec2-1}
------------------

To qualify for inclusion, males and females were required to have a definite history of chest pain strongly suggestive of Unstable Angina (UA), Acute non-ST segment elevation myocardial infarction (NSTEMI) or ST segment elevation myocardial infarction (STEMI), the three components of acute coronary syndrome.

The diagnosis of unstable angina (UA) mainly depended on a convincing history of episodes of chest pain occurring at rest and lasting at least 10 minutes and leading to hospitalization, or a history of UA in a patient with a known coronary artery disease and a documented history of a prior myocardial infarction. The patient should have undergone a prior revascularization procedure, or had documented coronary artery stenosis greater than 75% in one of the major epicardial coronary arteries. The diagnosis of NSTEMI and STEMI depended mainly on a convincing prolonged chest pain lasting for more than 20 minutes, associated with electrocardiographic changes (ST segment depression, T waves inversion, ST segment elevation and Q waves), and specific cardiac enzymes elevation, e.g. creatine phosphokinase isoenzyme MB (CPK-MB), greater than the upper limit of normal and Troponin I or Troponin T more than two times the upper limit of normal.

Exclusion Criteria {#sec2-2}
------------------

The exclusion criteria included all of the following conditions: patients with an obvious language barrier, patients with abnormal cognitive functions, those with ACS of non-atherosclerotic etiology (e.g. anemia or cocaine use), Klipp Class III or IV status, those with persistent and clinically significant laboratory abnormalities such as severely impaired liver function test, thyroid function test and renal function test; patients with other significant non-cardiac disease such as chronic renal failure, chronic hepatic failure, and hypothyroidism, alcohol and substance abuse or dependence in the past six months, and finally a history of psychosis, bipolar disorder, Organic Brain Syndrome (OBS), or dementia.

The Study Sample {#sec2-3}
----------------

One hundred and two patients admitted consecutively to the CCU with Acute Coronary Syndrome (ACS) who met our inclusion criteria completed the self-rated Beck Depression Inventory (BDI) in their native language.[@ref24] The BDI which includes 21 multiple-choice questions (MCQs) was completed after the presenting symptoms were alleviated, 4 -7 days after the onset of ACS. BDI has been an internationally accepted practical questionnaire since 1961, and has been validated.[@ref21][@ref22] The opinions of expertise in the fields of psychiatry, cardiology and community medicine were also obtained for the purpose of validation of BDI in KSA. The reliability of patient responses was calculated using Chronbach α = 0.82 which indicating high reliability. The study sample was divided according to patient ethnic background as follows: Saudi Arabs, Non-Saudi Arabs, patients from the Indian subcontinent (Indians, Pakistanis, Bangladeshi and Sri Lankans) and others mainly Asians. Arabic, Hindi, Urdu and English were initially used and the inventory was subsequently translated into English. Our patients were classified into two groups: Group A included those patients with subclinical depression or with no depression scoring 0-20 points on BDI score scale, and Group B for those scoring 21 points and above.

Statistical Analysis {#sec2-4}
--------------------

The data were entered into a Personal Computer (PC) using Statistical Package for Social Science Version 10 (SPSS). Descriptive statistics for all variables were performed after scrutinizing the data.

T-test and Mann Whitney were used to compare between BDI total score and each of the different variables as appropriate. Analysis of variance (ANOVA) or Kruskal-Wallis were used appropriately to ascertain any differences among nationalities, age and BDI mean total score. The Levene test was used as the criteria for choosing between parametric and non-parametric tests. The Chi-square test was used to determine any association between risk factors and the total scores after categorizing them into two groups: sub-clinical and clinical depression. Logistic regression analysis was implemented to find the effect of different risk factors and BDI total score after clinical categorization. The level of significance was set at \<0.05 throughout the study.

RESULTS {#sec1-4}
=======

One hundred and two consecutive patients were able to complete BDI, 4-7 days after the onset of ACS. [Table 1](#T1){ref-type="table"} describes the general characteristics of the study patients. Of this number, 92 were males (90.2%); and the remainder females, with a mean age of 52.14 ± 12.14 years; 51.43 ± 10.57 years for males, and 58.60 ± 21.71 years for females (p=0.076). Twenty-nine patients (28.43%) were admitted with unstable angina, 20 (19.61%) with Non-ST Segment Elevation Myocardial Infarction (NSTEMI), and 53 (51.96%) with ST Segment Elevation Myocardial Infarction (STEMI). There were 38 (37.3%) Saudis, 26 (25.5%) Non-Saudi Arabs, 32 (31.4%) from the Indian subcontinent and 6 (5.9%) other patients who were mainly Asians. The age difference between Saudi patients and those from the Indian subcontinent was statistically significant (p\<0.0001). Fifty-one (50%) were diabetics, 51 (50%) hypertensive, 65 (63.72%) smokers, 51 (50%) dyslipidemic, 20 (19.61%) had a strong family history of coronary artery disease; 17 (16.66%) were obese (BMI 0f 30 kg/m^2^ and above according to the WHO classification ), and 16 (15.68%) had a previous history of heart failure.

###### 

General characteristics of the study patients

![](JFCM-11-23-g001)

[Table 2](#T2){ref-type="table"} shows that the highest mean BDI score was found among the patients from the Indian subcontinent, 16.81 ± 12.70 as compared to Saudis and Non-Saudi Arabs with a borderline significance (p=0.057). The mean BDI scores were not significantly different among patients presenting with the 3 different components of acute coronary syndrome (12.24 ± 7.50 for patients presenting with unstable angina, 14.50±8.42 for patients with NSTEMI and 12.66 ± 12.07 for patients with STEMI).

###### 

Mean BDI scores among different nationality subgroups with ACS

![](JFCM-11-23-g002)

[Table 3](#T3){ref-type="table"} shows that evidence of clinical depression was found in 20.6% of all patients, 13.2% of the Saudi patients, 19.2% of the Non-Saudi Arabs, 34.4% of the patients from the Indian subcontinent and none of the other patients. The difference between the Saudi patients and those from the Indian subcontinent was statistically significant (p=0.035).

###### 

Prevalence of clinical depressions among patients with ACS

![](JFCM-11-23-g003)

[Table 4](#T4){ref-type="table"} illustrates the possible association between traditional risk factors for CAD and depression. Diabetes Mellitus was found to be associated with lower mean BDI score (p=0.018). The presence of hypertension, dyslipidemia, strong family history of coronary artery disease and obesity did not affect the BDI scores. However, smoking was the only risk factor associated with a significantly higher mean BDI score, 15.48 ± 10.85 as compared to 8.38 ± 7.17 in non-smoker (p=0.01). Patients with a previous history of CHF had a lower mean BDI score than patients without a previous history of CHF (p=0.043). Nevertheless, the frequency of clinical depression among smokers was significantly higher than in non-smokers, 26 out of 65 patients(40%) compared with 6 out of 37 patients(16.2%) respectively, p=0.02.

###### 

Risk factors as possible predictors of depression

![](JFCM-11-23-g004)

After controlling for the effect of other traditional risk factors (diabetes mellitus, hypertension, and strong family history of CAD) in a logistic regression model, smoking and dyslipidemia remained the most important significant predictors of clinical depression (p=0.0072 and p=0.00342, respectively).

DISCUSSION {#sec1-5}
==========

After reviewing the literature, it appeared that depression is unquestionably associated with CAD and it is hard not to think of this association in terms of depression as a cause of CAD.[@ref2] It appeared also that depression is an independent risk factor for CAD, even several decades after the first episode,[@ref3][@ref4][@ref18] and is an independent risk factor for increased post ACS morbidity and mortality.[@ref2][@ref6][@ref9][@ref10][@ref14][@ref23] It is important to remember, however, that what has been demonstrated is an association and not causality.[@ref2] Unfortunately, post-myocardial infarction depression often goes unrecognized.[@ref17] In our study, approximately one in five patients admitted with ACS (20.6%) suffered from symptoms of moderate to severe clinical depression. This agreed quite strongly with other studies (15-23%).[@ref2][@ref10][@ref17] The frequency of clinical depression among patients from the Indian subcontinent was significantly higher than in Saudis and non-Saudi Arabs. Furthermore, though patients from the Indian subcontinent had a significantly lower mean age compared to Saudi patients, they had a high frequency rate of clinical depression. Patients from the Indian subcontinent were three and half times more prone to developing clinical depression as compared to Saudi patients. The probable factors responsible for this high frequency are: the lack of family and social support, the relatively low socio-economic status, unsatisfactory accommodation and living conditions, work pressures, and the significant differences in the cultural and social backgrounds.[@ref7][@ref15]

There is a large body of evidence to suggest that depression may be associated with several pathophysiologic mechanisms including hypothalamic-pituitary axis hyperactivity, autonomic nervous system dysfunction, and increased platelet activity which may explain the increased risk of CAD in a depressed population.[@ref20][@ref24] Those pathophysiologic mechanisms, especially increased platelet/ endothelial activity, may be considered as active players in the pathogenesis of coronary atherosclerosis and the early occurrence of CAD in immigrant workers from the Indian subcontinent. However, this hypothesis needs confirmation in a well designed prospective study focusing on immigrant patients from the Indian subcontinent suffering from ACS. Smoking was the only risk factor for CAD which was strongly associated with depression in our study (p=0.01). This finding was similar to those reported by Carney et al, and Glassman et al.[@ref10][@ref25] After controlling for the effect of other traditional risk factors, such as diabetes mellitus, hypertension, and strong family history of CAD in a logistic regression model, smoking and dyslipidemia remained the most important significant predictors of depression (p=0.0072 and p=0.0342, respectively). Our findings are supported by those of Kaplan et al[@ref26] who reported that the effect of smoking on the degree of carotid atherosclerosis in 1100 middle-aged men was 3.4 times greater in depressed than in non-depressed men; and the effect of LDL cholesterol level on atherosclerosis was nearly doubled. However, the studies which focused on the association between traditional risk factors and depression failed to document such an association.[@ref27] Nevertheless, in those studies in which a significant association has been found, depression remained an independent predictor of cardiac morbidity and mortality after controlling those risk factors.[@ref3] Our findings may suggest that clinical depression, smoking and dyslipidemia represent a potentially serious confounding cause for CAD, and the post-ACS higher morbidity and mortality.[@ref2] However, we are still far short of proof that depression has a causal role in the etiology and pathogenesis of CAD. There remain some unsolved questions concerning the biological mechanisms relating depression to CAD, the causes and the nature of depression preceding the first or recurrent cardiac events and the power of anti-depressive therapeutic programs to reduce the morbidity and mortality of CAD in depressed patients.[@ref28] The SADHART Trial opened the door to the hope that treating depression with Selective Serotonin Reuptake Inhibitors may effectively reduce morbidity and mortality in depressed post-ACS patients.[@ref19]

CONCLUSION {#sec1-6}
==========

Depression is unquestionably associated with CAD, and is an independent risk factor for post-ACS morbidity and mortality. This is a preliminary prospective study intended to determine the frequency of clinical depression among patients suffering from ACS. The frequency of clinical depression among our patients was 20.6% and was very high among patients from the Indian subcontinent (34.4%). Smoking and dyslipidemia were the only significant predictors of depression in our study. Therefore, we are in accord with the opinion that depression, smoking and dyslipidemia may together be serious confounders of CAD. However, the causative relationship between depression and CAD was beyond the scope of this study. Thus, further controlled studies are needed to elucidate this important problem in this part of the world.
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